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EXECUTIVE SUMMARY 
 
This report provides an analysis of freight movements on the Brisbane  - Cairns corridor 
as an activity within the project Evaluation of Freight Corridor Mode Performance.  It 
follows on from the lead activity which produced the document Evaluation of Freight 
Corridor Mode Performance:  A Literature Review (Bunker, 2001). 
 
The project hypothesis is that the transport planning and freight transport decision 
making processes could be more well informed by developing a model that represents in 
detail the process of mode selection for corridor freight movements, using key 
performance indicators.  The overall aim is to develop a framework for such a model 
and is to include a freight corridor in Queensland as a case study.  The corridor that was 
selected is Brisbane - Cairns. 
 
The purposes of this analysis of freight movements on the Brisbane – Cairns corridor 
are to become familiar with the attributes of the corridor, and to gain an understanding 
of how each freight mode is currently being used in the line haul freight task along the 
corridor.  This will provide a basis for investigating the nature and values of specific 
freight mode choice determinants and performance indicators for this corridor 
developed earlier in the study, through consultation with the parties involved in the 
decision making process. 
 
This examination of freight flows on the Brisbane - Cairns corridor has demonstrated 
that Brisbane is the focus of freight movements along the corridor.  In the northbound 
direction, this is attributed to regional areas' reliance on Brisbane for the supply of 
goods.  In the southbound direction, Brisbane, although less pronounced, is also the 
principle destination for freight originating in the regional areas.   The directional split 
is even south of Bundaberg, while the northbound split is dominant on links further 
north, suggesting a strong reliance by northern centres for inwards goods movement 
from Brisbane. 
 
The northbound task is well spread amongst road, rail and sea along the length of the 
corridor.  Road is on most links the dominant mode in the southbound direction.  A 
ii 
substantial empty backhaul exists in the southbound direction across all modes, except 
for road south of Bundaberg. 
 
It is evident from the data that in the northbound direction, sea dominates, but is 
generally restricted to the bulk freight task, which is primarily petroleum distribution 
from Brisbane refineries to regional areas.  In the southbound direction, sea carries very 
little intra-state freight, aside from the bulk movement of bauxite between Weipa and 
Gladstone for refining, but dominates the movement of bulk freight (primary produce) 
to the southern states. 
 
Air is restricted in both directions to a very small volume of freight, which is expected 
to be high value, rapid transit freight. 
 
The balance of the corridor freight task in both directions is distributed between road 
and rail.  It is apparent from the data that on an overall corridor basis there is strong 
competition between these modes in moving all freight types, including bulk, non-bulk 
containerable and non-bulk non-containerable.  Road generally carries more freight than 
rail, although the task is relatively even in both directions between Rockhampton and 
Townsville.  On a distance basis, the mode share to road decreases marginally with 
distance while that to rail increases marginally.  However, road is still dominant even on 
the longest distance movements between Brisbane and Cairns. 
 
Closer examination of the data suggests that for bulk freight and non-bulk non-
containerable freight, on a movement by movement basis, one mode is likely to tend to 
dominate, due to a natural advantage for that particular movement.  This may be termed 
the "right mode for the task" effect, which is associated with parameters of the 
individual task.  However, it is difficult to ascertain the reasons for mode selection in 
the non-bulk containerable freight segment. 
 
With the modal competition evident, this freight corridor has diverse attributes that 
enable a useful investigation into the customer service provider/mode selection process 
for individual freight tasks.  This will provide further insight into the modal distribution 
evident on the corridor. 
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1.0 INTRODUCTION 
 
1.1 Background 
 
This report provides an analysis of freight movements on the Brisbane  - Cairns corridor 
as an activity within the project Evaluation of Freight Corridor Mode Performance. 
 
The project hypothesis is that the transport planning and freight transport decision 
making processes could be more well informed by developing a model that represents in 
detail the process of mode selection for corridor freight movements, using key 
performance indicators.  The overall aim is to develop a framework for such a model 
and is to include a freight corridor in Queensland as a case study.  The corridor that was 
selected is Brisbane - Cairns. 
 
This activity has followed on from the lead activity which produced the document 
Evaluation of Freight Corridor Mode Performance:  A Literature Review (Bunker, 
2001).  The parties involved in the freight corridor mode selection were identified, 
which include: 
 
 the freight customer; 
 the freight transport service provider; 
 the freight corridor access provider; 
 government regulators; and 
 external influences. 
 
For the freight customer, a set of service provider/mode choice determinants was 
established.  Sets of performance indicators used respectively by the service provider, 
access provider, and government regulators were also established. 
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1.2 Purposes of this Corridor Analysis 
 
The purposes of this analysis of freight movements on the Brisbane – Cairns corridor 
are: 
 
 to become familiar with the attributes of the corridor; and 
 to gain an understanding of how each freight mode is currently being used in the 
line haul freight task along the corridor.  
 
This will provide a basis for investigating the nature and values of specific freight mode 
choice determinants and performance indicators for this corridor developed earlier in 
the study, through consultation with the parties involved in the decision making process. 
 
The primary source of freight movement information used in this study is the 
FreightInfo database (FDF, 1998).  
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2.0 CORRIDOR ATTRIBUTES 
 
The Brisbane – Cairns corridor runs north – south along much of the length of the 
Queensland coastline as shown on Figure 2.1.  
 
2.1 Centres and Regions 
 
The study corridor contains eight centres where freight is shipped and received in 
considerable volumes. From south to north these include: 
 
• Brisbane; 
• Sunshine Coast; 
• Bundaberg; 
• Gladstone; 
• Rockhampton; 
• Mackay; 
• Townsville;  and 
• Cairns. 
 
Many centres serve surrounding regions that generate significant freight demands.  
These regions rely upon their centres for freight handling, and include: 
 
• Moreton balance (centred on Brisbane); 
• Wide Bay-Burnett balance (centred on Bundaberg); 
• Fitzroy balance (centred on Rockhampton); 
• Mackay balance (centred on Mackay); 
• Northern balance (centred on Townsville); and 
• Far North balance (centred on Cairns). 
 
Appendix A contains a map that illustrates the centres and surrounding regions, which 
correspond to regions within the FreightInfo database. 
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Other centres and regions within Queensland have not been included as part of the study 
corridor as they generate little freight demand on it.  These include: 
 
 Gold Coast; 
 Toowoomba; 
 Darling Downs balance area (centred on Toowoomba); 
 South West; 
 Central West; and 
 North West. 
 
Freight movements that are associated with these centres and regions, which do pass 
through the corridor, have been identified as far as possible and incorporated into the 
analysis.  This is also the case for interstate centres and regions. 
 
2.2 Link Distances 
 
Table 2.1 provides the distances by road between each major centre along the corridor.  
Rail distances are similar to road.  Air and sea distances are generally marginally lower 
due to more direct corridor alignments. 
 
Table 2.1 Brisbane- Cairns Corridor Link Distances 
Link Number South Centre North Centre Link Distance 
(km) 
Cumulative 
Distance (km) 
1 Brisbane Sunshine Coast 100 100 
2 Sunshine Coast Bundaberg 250 350 
3 Bundaberg Gladstone 170 520 
4 Gladstone Rockhampton 110 630 
5 Rockhampton Mackay 350 980 
6 Mackay Townsville 380 1,360 
7 Townsville Cairns 350 1,710 
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2.3 Freight Transport Modes 
 
The freight modes that serve the Brisbane – Cairns corridor include: 
 
 Road, via Bruce Highway; 
 Rail, via North Coast Railway; 
 Sea, via the coastal shipping lane; and 
 Air, via designated flight paths. 
 
All centres along the corridor are served by all modes, with the exception that the 
Sunshine Coast is not served by a sea port.  (Rockhampton is served by Port Alma to 
the east.) 
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3.0 DATA ATTRIBUTES 
 
Data on freight movement along the Brisbane – Cairns corridor was obtained from the 
FreightInfo Database.  The data corresponds to the year 1995 – 1996. 
 
The data used in this analysis was freight movement (ktonne/annum) between each 
origin and destination along the corridor, segregated by mode.  Appendix B contains 
itinerary (origin-destination) matrices of freight movement by each mode, and all 
modes, for 1995/1996. 
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4.0 CORRIDOR FREIGHT TASK 
 
Figure 4.1 illustrates the directional freight task (kt/annum) amongst all modes along 
each link in the corridor.   
 
Figure 4.1 Annual Directional Tonnages (kT) on Corridor Links (95-96) 
QLD 
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5580 
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4621 
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3956 
504 1890 
XXXX - Annual Tonnage (kT) on Link by Direction 
Cairns 
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Figures 4.2 to 4.5 illustrate the modal directional freight task (kt/annum) along each link 
in the study corridor, for road, rail, sea and air respectively. 
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Figure 4.2 Annual Directional Tonnages (kT) by Road on Corridor Links (95-96) 
ROAD 
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Figure 4.3 Annual Directional Tonnages (kT) by Rail on Corridor Links (95-96) 
RAIL 
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Figure 4.4 Annual Directional Tonnages (kT) by Sea on Corridor Links (95-96) 
SEA 
11 
 
QLD 
Cairns 
Townsville 
Mackay 
Rockhampton 
Gladstone 
Bundaberg 
Sunshine Coast 
Brisbane 
1 7 
7 
12 
12 
7  
7  
12 
6 
11  
5 
9 
2 5 
XXXX - Annual Tonnage on Link by Direction 
Figure 4.5 Annual Directional Tonnages (kT) by Air on Corridor Links (95-96) 
AIR 
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Figure 4.6 illustrates the directional freight task (kt/annum) amongst all modes along 
each link in the corridor, which has an origin or destination in Brisbane. 
 
QLD 
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Townsville 
Mackay 
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Gladstone 
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Sunshine Coast 
Brisbane 
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2881 (50%) 
5141 (88%)
4317 (77%)
1776 (42%) 
1312 (50%) 
3822 (73%)
782 (46%) 
3367 (73%) 
550 (65%) 
2545 (64%)
219 (44%) 1436 (76%) 
XXXX - Annual Tonnage on Link Originating From/Destined for Brisbane Region 
XX % - Percentage of Tonnages on Links by Direction
Figure 4.6 Annual Directional Tonnages (kT) on Corridor Links  
     Originating From/Destined For Brisbane Region 
TO/FROM BRISBANE 
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All of these figures exclude intra-regional freight movements (for example Bundaberg-
Bundaberg or Bundaberg-Wide Bay-Burnett balance), which do not pass along the links 
between centres. 
 
Link movements are examined by direction as follows. 
 
4.1 Northbound Corridor Movements on Links 
 
Figure 4.1 indicates that, across all modes, the northbound freight task reduces 
gradually between centres heading northwards.  The most significant decline occurs 
between the links to the south and north of Townsville.  In general the southern end of 
the corridor carries significantly more freight volume than the northern end, evident by 
the Townsville – Cairns link carrying one quarter of the volume carried on the Brisbane 
– Sunshine Coast link. 
 
Figure 4.6 verifies that Brisbane is the most significant origin for northbound corridor 
freight movements. The proportion of freight with an origin in the Brisbane region 
(including Moreton balance) decreases on links heading northwards.  Even so, Brisbane 
remains the dominant origin even on the Townsville – Cairns link. 
 
Figures 4.2 through 4.5 illustrate that the freight task is well spread amongst road, sea 
and rail along all links.  Road is the dominant mode between Brisbane and the Sunshine 
Coast, sea between the Sunshine Coast and Townsville, and road and sea even between 
Townsville and Cairns.  Rail generally carries less freight than road, except on the 
Mackay – Townsville link, where it carries slightly more. 
 
4.2 Southbound Corridor Movements on Links 
 
Figure 4.1 indicates that, across all modes, the southbound freight task generally 
increases between centres heading southwards.  In contrast with the northbound 
corridor, freight movement is biased closer to Brisbane. 
 
It is important to note that in this analysis one individual freight movement has been 
omitted: the bulk movement of bauxite between Weipa and Gladstone by sea (7,673kt).  
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Weipa is located on the west side of Cape York peninsula.  This movement passes along 
the corridor between Cairns and Gladstone.  It has been excluded because (i) it is 
technically an east – west movement and (ii) its enormity overshadows all other 
southbound movements that are true corridor movements. 
 
Figure 4.6 includes the volume of freight, and percentage of total, destined for the 
Brisbane region on each link. The figure verifies that Brisbane is the most significant 
destination for southbound corridor freight movements constituting between 40% and 
65% of volumes on links.  The proportion of freight associated with the Brisbane region 
is, however, less pronounced than in the northbound direction.  This is attributed to a 
lower level of freight supply to the Brisbane region from the north than a demand along 
the corridor for goods originating in the Brisbane region. 
 
Figures 4.2 through to 4.5 illustrate that for all southbound links road carries most of the 
freight flow.  Rail is significantly higher than sea between Cairns and Mackay.  
Conversely, sea is higher between Gladstone and Brisbane, due to the significant 
movement of freight to southern destinations by sea. 
 
As with the northbound direction, air has a minute volume share of less than 1% on all 
southbound links. 
 
4.3 Directional Split Between Northbound and Southbound Corridor Flows 
 
Figure 4.7 illustrates the split of freight flow on all corridor links between northbound 
and southbound directions.  The directional split is even between Brisbane and 
Bundaberg.  From Bundaberg northwards, the northbound split becomes more 
dominant, suggesting a strong reliance by northern centres on those in the south for 
inward goods movement. 
 
A substantial empty backhaul exists in the southbound direction for all modes, except 
for road between Bundaberg and Brisbane where the southbound flow is marginally 
higher. 
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Townsville 
Mackay 
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Figure 4.7 Directional Split of Annual Tonnages (kT) on Corridor Links (95-96) 
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4.4 Freight Movement Generation by Region 
 
Table 4.1 details for each of the corridor's regions the amount of intra-regional freight 
movement, corridor movement, and other extra-regional movement with an associated 
origin and/or destination in the region.  This data is qualified as follows: 
 
 Corridor through movement is not included; 
 "Other extra-regional" movement has an associated origin/destination away from the 
corridor either, in Queensland but outside the corridor, or interstate; 
 The database indicates that some data is missing, including Cairns/Far North 
balance intra-regional movements, and Brisbane/Moreton Balance and Sunshine 
Coast interstate movements (extra-regional) and some intra-regional movements. 
 
Table 4.1 Brisbane - Townsville Corridor Regional Distribution of Freight 
Movements (kt/annum) 
Region Intra-Regional Corridor Other Extra-
Regional 
Cairns/Far North Balance NA 2,092 404 
Townsville/Northern Balance 33,910 2,837 3,278 
Mackay/Mackay Balance 77,237 1,887 1,028 
Rockhampton/Fitzroy Balance 11,601 29,337 800 
Gladstone 5,047 29,924 9,205 
Bundaberg/Wide Bay Balance 20,503 3,360 1,864 
Sunshine Coast 6,322 3,049 861 
Brisbane/Moreton Balance 71,662 10,452 4,6321 
1. Does not include Interstate Movement 
 
The data contained within Table 4.1 demonstrates that intra-regional freight movement 
is dominant over corridor movement plus other extra-regional movement. 
Rockhampton/Fitzroy Balance and Gladstone appear to be exceptions; however, an 
amount of 27,957kt has been assigned to each region as corridor movement, which is 
actually associated with the adjacent region (Fitzroy Balance to Gladstone bulk rail 
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movement).  When considering the two regions effectively as one, the intra-regional 
movement is again dominant over extra-regional movement. 
 
Comparison of corridor movement with other extra-regional movement reveals that the 
former is more significant for most centres, aside from Townsville and Gladstone, 
which have large outward flows by sea. 
 
4.5 Intra-Regional Movement 
  
It is important to gain a perspective on the intra-regional movements focussed on each 
regional centre.   
 
The FreightInfo database contains intra-regional movement data, in terms of tonnages 
moved within centres and balance areas.  However, as stated above a review of the 
database revealed a considerable amount of missing data for these movements.   
 
From the data that is available, it is evident that almost all intra-regional freight is 
moved by road, in excess of 95% for all regions along the corridor, with the exception 
of the Mackay and Bundaberg regions, where the cane tram networks carry considerable 
proportions of the local cane harvests.  When considering Rockhampton/Fitzroy 
Balance and Gladstone as one region, the bulk movement of coal by rail from mine to 
port is a further exception. 
 
It can be concluded that road is the dominant mode for intra-regional movement, aside 
from particular bulk freight tasks where rail's bulk efficiency is exploited.  
 
4.6 Distance – Mode Relationship 
 
Figure 4.8 illustrates mode share versus movement distance along the corridor.  Four 
points are included for each individual itinerary (origin/destination pair) on the corridor 
- representing the mode share of each of the four modes available.  This graph was 
constructed to ascertain whether there was any discernable relationship between the 
modes used and the itinerary distance.   
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There is considerable spread in mode shares across all itinerary distances on the graph, 
making it difficult to ascertain any distinct relationship between mode share and 
distance.  Consequently, regression was performed on mode share versus distance for 
each of the major modes; road, rail and sea.  It is noted that the regression was 
performed independently for each mode, thus for any given distance the mode shares 
explained by the regression lines do not necessarily sum to one.   
 
The regression does indicate that for the road mode share, there is a considerable 
reducing trend with increased itinerary distance, however with a low regression 
coefficient (R2 value) of 0.071.  For both rail and sea mode share, there is a slight 
increasing trend with itinerary distance, again with poor regression coefficients of 0.001 
and 0.013.  Although very weak trends are evident the data is inconclusive in terms of a 
link between mode share and itinerary distance on this particular corridor. 
 
Figure 4.8 Distance/Mode Relationship on Brisbane - Cairns Corridor Freight 
Movements (1995 - 1996) 
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4.7 Freight Task by Commodity Type 
 
A subset of data containing movement by specific commodity type was obtained. This 
data is limited to intra-state movements along the corridor.  Under the classification 
used in the FreightInfo database, the number of specific commodity types moved intra-
state along the corridor was 122, in addition to a classification “goods not identified”. 
 
In this analysis the number of commodity types was reduced to the following four 
general types: 
 
• Bulk; 
• Non-bulk containerable (able to be shipped in containers); 
• Non-bulk non-containerable; and 
• Goods not identified. 
 
This more general classification provides a simpler means of comparing freight task by 
mode for purposes of this study. An assessment was made in this study for each specific 
commodity type, which of the four general commodity types was best representative. 
Appendix C contains a table that lists each of the specific commodity types and their 
general classification.   
 
It is noted that freight assigned as “non-bulk containerable” was not necessarily shipped 
by container; the database does not contain sufficient level of detail to ascertain this.  
Rather, this study considered it most likely to have been shipped by container.  Freight 
classified as “non-bulk non-containerable” was treated accordingly. 
 
Appendix C also includes graphs, which for each link show the commodity breakdown 
of intra-state freight movement by mode.  The following are evident in northbound 
intra-state movement: 
 
 Sea dominates, but is restricted to, the bulk freight task along all links; 
 Approximately half of the road freight is non-bulk containerable, with the other half 
split between non-bulk non-containerable (predominant) and bulk (marginal); 
20 
 The majority of rail freight consists of goods not identified, consequently it is 
difficult to draw conclusions on the role of this mode except to say that it does have 
a measurable bulk freight tasks on links 3 and 6; 
 Air is restricted to a very small volume of freight, classified as “goods not 
identified”, but expected to be non-bulk, non-containerable freight. 
 
The following are evident in southbound intra-state movement: 
 
 Sea dominates the bulk freight task between Cairns and Gladstone (refer discussion 
above on bauxit movement) and has a very small role between Gladstone and 
Brisbane for intra-state movement (although a key role in movement to southern 
states); 
 As much as half of road’s volume is bulk freight on links between Gladstone and 
Brisbane (including construction materials).  Whereas, road carries little bulk freight 
between Cairns and Gladstone.  Non-bulk non-containerable freight is similar to, or 
marginally higher than, containerable freight on road on all southbound links; 
 On all southbound links, in excess of half of the rail freight consists of goods not 
identified, while the remainder is predominantly non-bulk containerable.  Again, 
with the majority of freight not identified, it is difficult to draw conclusions on the 
role of this mode, except to say that it may have a considerable role in moving 
containerable freight in this direction; 
 Air is restricted to a very small volume of freight, classified as “goods not 
identified”, but expected to be non-bulk, non-containerable freight. 
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5.0 CONCLUSIONS 
 
This examination of freight flows on the Brisbane - Cairns corridor has demonstrated 
that Brisbane is the focus of freight movements along the corridor.  In the northbound 
direction, this is attributed to regional areas' reliance on Brisbane for the supply of 
goods.  In the southbound direction, Brisbane, although less pronounced, is also the 
principle destination for freight originating in the regional areas.   The directional split 
is even south of Bundaberg, while the northbound split is dominant on links further 
north, suggesting a strong reliance by northern centres for inwards goods movement 
from Brisbane. 
 
The northbound task is well spread amongst road, rail and sea along the length of the 
corridor.  Road is on most links the dominant mode in the southbound direction.  A 
substantial empty backhaul exists in the southbound direction across all modes, except 
for road south of Bundaberg. 
 
It is evident from the data that in the northbound direction, sea dominates, but is 
generally restricted to the bulk freight task, which is primarily petroleum distribution 
from Brisbane refineries to regional areas.  In the southbound direction, sea carries very 
little intra-state freight, aside from the bulk movement of bauxite between Weipa and 
Gladstone for refining, but dominates the movement of bulk freight (primary produce) 
to the southern states. 
 
Air is restricted in both directions to a very small volume of freight, which is expected 
to be high value, rapid transit freight. 
 
The balance of the corridor freight task in both directions is distributed between road 
and rail.  It is apparent from the data that on an overall corridor basis there is strong 
competition between these modes in moving all freight types, including bulk, non-bulk 
containerable and non-bulk non-containerable.  Road generally carries more freight than 
rail, although the task is relatively even in both directions between Rockhampton and 
Townsville.  On a distance basis, the mode share to road decreases marginally with 
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distance while that to rail increases marginally.  However, road is still dominant even on 
the longest distance movements between Brisbane and Cairns. 
 
Closer examination of the data suggests that for bulk freight and non-bulk non-
containerable freight, on a movement by movement basis, one mode is likely to tend to 
dominate, due to a natural advantage for that particular movement.  This may be termed 
the "right mode for the task" effect, which is associated with parameters of the 
individual task.  However, it is difficult to ascertain the reasons for mode selection in 
the non-bulk containerable freight segment. 
 
In conclusion, with the modal competition evident, this freight corridor has diverse 
attributes that enable a useful investigation into the customer service provider/mode 
selection process for individual freight tasks.  This will provide further insight into the 
modal distribution evident on the corridor. 
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6.0 NEXT STEPS 
 
Following this review of existing data the next steps in the project Evaluation of Freight 
Corridor Mode Performance will be to: 
 
 Identify for the Brisbane - Cairns corridor a representative sample of parties 
involved in (i) the service provider/mode selection system and (ii) government 
agencies, for targeted consultation; 
 Develop and conduct a survey questionnaire asking respondents to weight and value 
service provider/mode choice determinants that are relevant to them for their freight 
tasks on the corridor. 
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